Correlation and path coefficient analysis were studied in 22 heat tolerant Recombinant Inbred Lines (RILs) of wheat. Analysis of variance revealed the significant difference among genotypes for all the characters. Suggested that there was ample scope for selection of promising RILs for yield improvement. A wide range of variability was exhibited by most of the traits. The results of correlation studies indicated that genotypic correlation coefficients were higher in magnitude than their corresponding phenotypic correlation coefficients for all the traits which indicated that association among these characters was under genetic control and indicating the preponderance of genetic variance in expression of characters. Grain yield per plant had high, significant and positive association with number of grains per spike, spike weight, spike length, canopy temperature depression, tillers per plant, grain filling period and chlorophyll content both at genotypic and phenotypic levels indicating that these traits were main yield attributing traits. Path analysis revealed that grains per spike, tillers per plant, spike length, had the highest positive direct effect on grain yield followed by flag leaf length, flag leaf width, days 50% heading, plant height, grain filling period, membrane stability and days to maturity at genotypic level. The selection of characters such as grains per spike, tillers per plant, spike length and spike weight would be helpful for further improvement in RILs of wheat.
INTRODUCTION
Cereals are the most important source of human food and nutrition (protein, minerals and vitamins) in Indian diet. Wheat (Triticum aestivum L.) is the second most important cereals in India after rice and improvement in the productivity has played a key role in making India self sufficient in the food production (Mahaptara et al., 2008) . The present study was conducted mainly on the Recombinant Inbred Lines (RILs) of wheat genotype which is common practice in plant breeding. It is achieved by self pollinating a line, while at the same time ensuring that another source of pollen does not let a cross-pollination occur. Through the use of back crossing and the use of marker assisted selection, this process has gotten significantly easier with a higher chance of success (Welsh and McMillan, 2012) . The purpose of creating a RILs is that the progeny of the plants will generally produce the same offspring. The phenotypic traits as well as the genotypic traits should be nearly identical. Eventually, the RILs will start segregating for different traits, allowing for specific traits to be selected for further breeding programs (Shindo et al., 2002) . Using this method, traits for disease resistance can be identified and incorporated , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org into elite lines. Grain yield is a sum total of the several component characters that together will give the overall yield in a crop. Grafius (1959) suggested that the selection for yield per se may not be effective as it is a function of the various component plant characters. Moreover, genes for yield per se may be absent but genes may be present for its components. Also, since all the characters are correlated, the change in one character brings about a series of changes in the other characters also. Therefore direct selection of characters correlated to yield may enable an indirect selection for higher yield. Thus to bring about a desirable change in yield or other character a proper understanding of the associations among the yield and yield contributing character is a must. This will help in selection of traits associated with highest expression of yield and simultaneously in improvement of one character without sacrificing much on the other character. If the association is positive it will accelerate the rate of genetic progress, while if the correlation is negative it will retard the genetic progress. The observed correlation is a function of linkage of genes determining the two characters. However it may also arise as a result of plieotropy and therefore it is the multiplicative interaction of yield and yield contributing characters that result in the ultimate yield. Hence, it becomes mandatory to have information on the association between different characters, and their relative contribution to the yield for developing a high yielding variety. Large spectrum genetic variability in segregating populations depends on the level of genetic diversity among genotypes offer better scope for selection, (Burton, 1952) . Heritability estimates can anticipate improvement by selection of useful characters (Lush, 1949) . The degree of association as revealed by correlation co-efficient is incomplete if the relative influence of the other characters to the calculated correlation co-efficient is not evaluated as sometimes even a significant correlation gives the more shadow of the influence of other correlated characters. Correlation studies permit only a measure of relationship between two traits in order to improve the yield potential without sacrificing the special quality features, (Snedecor and Cochran, 1967) . On the other hand, path coefficient analysis has been found to give more specific information on the direct and indirect influence of each of the component characters upon grain yield. The main objective of this study is to investigate correlation co-efficient and path analysis in Recombinant Inbred Lines (RILs) under drought condition. The data were subjected to Burton statistics to measure the phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV). Heritability (h2) was worked out by using formula suggested by Lush (1949) and Burton and Devane (1953) . The genetic advance in terms of the expected genetic gains was worked out by using the formula suggested by (Johnson et al. 1955) . Simple correlation co-efficient computed to determine the association among all the yield contributing characters. The significance of correlation co-efficient (r) was tested by comparing with't' value at (n-2) degree of freedom (Snedecor and Cochran, 1967) . The path coefficient analysis, a statistical device, which takes into account the cause and effect relation between the variables, is unique in partitioning the association into direct and indirect effect through other independent variables. The path coefficient analysis also measures the comparative significance of causal factors involved. This is simply a standardized partial regression analysis, wherein total correlation value is sub divided into causal scheme and path coefficient was worked out as method suggested by Al-Jibouri et al. (1958) and Dewey and Lu (1959) , respectively.
MATERIALS AND METHODS

RESULTS AND DISCUSSION
Analysis of variance revealed significant differences among the genotypes for all the characters. A wide range of variability was exhibited by most of the traits under study (Table 1 ). The significant difference among the genotypes for all the characters under study suggested that there was ample scope for selection of promising Recombinant Inbred Lines (RILs) for yield improvement. Similar finding was observed by Narjesi et al. (2010 gation. However, character like days to 50% heading, days to 50% flowering and days to maturity. Possessed high ranged heritability with low genetic advance, suggesting non-additive gene action. The high heritability of these traits was due to favourable influence of environment rather than genotypic and selection for these traits may not be rewarding similar results were reported by Panwar, B. S. and Singh, D. (2000) for flag leaf area, grain yield, spike length and harvest index in wheat. Whereas, characters like canopy temperature depression, chlorophyll content, membrane stability, flag leaf length and yield per plant possessed high heritability with high genetic advance. Johnson et al. (1955) showed that high heritability should be accompanied by high genetic advance to arrive at more reliable conclusion. The breeder should cautious in making selection based on heritability as it includes both additive and non-additive gene effect. Estimates of phenotypic and genotypic correlation coefficients between each pair of characters. The results showed that, in general, the genotypic correlation coefficients (rg) were higher than the phenotypic correlation coefficients (rp) which indicated that association among these characters was under genetic control and indicating the preponderance of genetic variance in expression of characters. It might be due to depressing effect of environment on character association as reported earlier for wheat crop (Ahmad et al., 2003; Paroda and Joshi, 1970) . In the present investigation the genotypic and phenotypic correlation coefficient of different character with grain yield per plant and their relationship among themselves are presented in Table 3 . It was found that the grain yield per plant showed positive significant correlation with number of grains per spike (rg=0.89 and rp=0.67), spike weight (rg=0.87 and rp=0.65), spike length (rg=0.96 and rp=0.63), canopy temperature depression (0.50), number of tillers per plant (rg=0.75 and rp=0.46), grain filling period (rg=0.62 and rp=0.46) and chlorophyll content (rg=0.51 and rp=0.36) at both genotypic and phenotypic levels, which indicates strong association with these character with yield. Therefore, by increasing the value of these components traits, yield may easily pushed up suggesting the selection for these characters will be useful in improving seed yield. These results are in agreement with the work of Ajmal et al. (2009) , Khan et al. (2010) Zafarnaderi et al. (2013) . The correlation showed negative significant association with plant height (-0.31**) at phenotypic level, negative and significant association indicates that selection on the basis of these characters will not be beneficial as increase in one character will decrease the other. While the positive but non-significant correlation was observed with membrane stability (rg=0.69 and rp=0.24) and days to maturity (rg=0.31 and rp=0.20) both at genotypic and phenotypic levels and the correlation showed negative non-significant association days to 50% heading (rg=-0.11 and rp=-0.10), flag leaf length (rg=-0.11 and rp=-0.15) and days to 50% flowering (rg=-0.16 and rp=-0.15) with grain yield per plant both at genotypic and phenotypic levels. Test weight showed positive significant association with grain yield per plant (rg=0.99 and rp=0.68), grains per spike (rg=0.86 and rp=0.62), spike length (rg=0.99 rp=0.62), number of tillers per plant (rg=0.97 and rp=0.45) both genotypic and phenotypic levels. The path coefficient analysis, a statistical device developed by Wright (1921) , which takes into account the cause and effect relation between the variables is unique in partitioning the association into direct and indirect effect through other independent variables. The path coefficient analysis also measures the comparative significance of causal factors involved. This is simply a standardized partial regression analysis, wherein total correlation value is sub divided into causal scheme. In the present study results of genotypic and phenotypic path coefficient analysis sixteen quantitative and physiological characters are presented in (Table 4) . Path coefficient analysis displayed that maximum positive direct effect on grain yield plot were mostly by grains per spike (4.738), tillers per plant (4.199), grain filling period (3.085), spike length (3.127), flag leaf length (2.091), flag leaf width (1.522), days to 50% heading (2.621), plant height (0.217) and days to maturity (0.256) had highest positive and direct effect on seed yield at genotypic level. While days to 50% flowering (-1.029), chlorophyll content (-2.105), canopy temperature depression (-1.854), spike weight (-1.09) and test weight (-7.89) had negative direct effect on seed yield at genotypic level. Similar trend of positive direct effect on seed yield was observed at phenotypic level for days to 50% heading (0.319), grain filling period (0.296), grains per spike (0.249), test weight (0.298), days to 50% flowering (0.038), and tillers per plant (0.065), membrane stability (0.066) and canopy temperature depression (0.068). Similar results were reported by Bhushan et al. (2013) observed highest contribution towards grain yield with test weight, tillers per plant per plant, spike length and grains per spike. Therefore, these characters should be considered as main components for selection in a breeding program for higher grain yield. While the character leaf length (-0.178), flag leaf width (-0.005), plant height (-0.089), chlorophyll content (-0.053) and days to maturity (-0.089) had negative direct effect on seed yield at phenotypic level. It was also observed that the highest negative direct effect was exerted by Rangare et al. (2010) and Bhushan et al. (2013) reported that day to heading and plant height has direct but negative effects on grain yield. In plant breeding, it is very difficult to have complete knowledge of all component traits of yield. The residual effect permits precise explanation about the pattern of interaction of other possible components of yield. In other words, residual effect measures the role of other possible independent variables not included in the study on the dependant variable. Rela-tively low, positive residual values of R=0.243 and 0.608 was observed at genotypic and phenotypic level respectively. It indicates the less unexplained variation and characters included in the present study accounted for most of the variation. The results are in agreement with Thanki and Sawargaonkar (2010) .
Conclusion
On the basis of results as summarized above, it is concluded that the great deal of variability for the important characters studied even in highly selected lines under the present investigation. Some RILs like RLW-3 RLW-7, RLW-13, RLW-5 and RLW-15 showed promising performance; therefore they may be useful for constitution of new temperature tolerant wheat variety. Spike length, spike weight, number of tillers per plant, grains per spike, grain filling period and test weight were the prime yield contributing characters. These characters are significantly and positively correlated with yield, therefore their direct selection would be effective in yield improvement in wheat. Path analysis revealed that grains per spike, tillers per plant, spike length, flag leaf length, flag leaf width, days 50% heading, plant height and grain filling period had the highest positive direct effect on grain yield emphasis should be given in selection of such characters for further improvement in RILs of wheat.
